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HM74A RECEPTOR 
Fidd of the Invention 

This inv^on relates to newly identified polypqstides and polynucleotides encoding such 
polypeptides, to their use in therapy and in identifying compounds which may be agonists, antagonists 
5 and/or inhibitors yMch are potaitialiy usefiil in therapy, and to production of sudi polypq>tides and 
polynucleotides. 

Background of the Invention 

The drug discov^ process is currently undergoing a fimdamental revolution as it onbraoes 
•fimctional genomics*, Aat is, Wghlhroiigf^utgeoo^ This ^proadi is r^idly 

10 superceding earlier approadies based on ^positionaldoning*. A phenotype, that is a biological fimction or 
goiedc disease, would be identified and this would then be tracked back to the responsible gene, based on its 
genedc map position. 

Functional genomics rdies l^vily on the various tools of bioinformatics to identify gene sequences 
ofpctetitial int^nestfiom the many mdecular biology databases now available. is a continuiiig need 
15 to identify and charact^ise fiirtfa^ genes and dieir related pdypeptides^rotdns, as targets for drug 
discovery. 

It is well established that many medically significant biological processes are mediated by proteins 
partidpating in signal transduction pathways that involve G-proteins and/or second messeng^, e.g., cAMP 
(Leflcowitz, Nature, 1991,351:353-354). Iferdn these proteiiis are referred to as protdns participating in 

20 pathways widi G-proteins or PPG protons. Some exanq)lesofthese proteins include the GPC recqjtors, 
such as those for adrenergic agents and dopamine (KobiOca, B.K., et aJ., Proc. Nad Acad Sci., USA, 1987, 
84:46-50; Kobilka, B.K, dt al., Sdaice, 1987, 238:650^56; Bunzow, J.R., et al.. Nature, 1988, 336:783- 
787), G-^rotdns themsdves, efifector proteins, e.g., pho^holipase C, adenyl cyclase, and 
phosphodiesterase, and actuator protdns, e.g., protein kinase A aiKl protein kinase C (Simon, M.I., et al., 

25 Science, 1991, 252:802-8). 

For example^ in one form of signal transduction, the effect of honmoiffi binding is activation of the 
en^nne, adenylate cydase, inside the cell. &i2^ir^ activation by hormones is dq)endent on the presence of 
the nucleotide, GTP. GTP also jnAnences hprmone bindirig. A G-protdnoMmects the hormone receptor to 
adenylate cyclase. G-protdn was shown to exchange U I P for bound GDP vhen activated by a hormone 
30 receptor. The GTP-carrying form then bimb to activated adeirylatBcydase. Hydrolysis of GTP to GDP, 
catalyzed by the Gi)roteinitsd^ returns the GiJnatein to its basal, inactive Thus, the G-i)njtein 
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serves a dual role, as an intarnediate tbat rdays the sigrml from recqjtor to effector, and as a clock tbat 
controls dffi duration of the signal. 

The membrane protem gqiw super&mily of G-protein coupled recqjtors has been ctoracterized as 
having seven putative transmonbranedonains. The domains are beheved to rq)resenttransn^branea- 
5 l^cesccMMiected by extraceJliilar or cytoplasmic kx)ps. G-protein coupled recq)tors inducfe a wide range 
of biologically active receptors, sudi as hoimone, viral, growth &ctor and neuroreceptors. 

G-prc^dn coupled recqptors (dh^wise known as 7TM reenters) have been diaracfcerized as 
inchidingtiiese seven conserved hydrc^hcAic stretches of about 20 to 30 amino acids, c«Minccting at least 
dght divergent hydrophilic loops. The G-protdn £uniiy of coupled receptors includes dqjamine recq)tors 
1 0 vMch bind to neuroleptic drugs used for treating psychotic and neurological disorders. Other examples of 
monbers of this femily include, but are not limited to, calcitonin, adrenogic, endoAelin, cAMP, adenosine, 
muscarinic, acetylcholine, smitonin, histamine, thrombin, kinin, follicle stimulating hormone, opsins, 
endodielial differentiation goie-l, rhodopsins, odorant, and cytomegalovirus receptors. 

Most G-protein coupled receptors have single cons^ved cystine residues in each of the first two 
15 extracdlular loops wWAfonn disulfide bonds that are beUeved to stabihzefimctional 

The 7 transmembrane regions are designated as TM1,TN12,TM3,TM4,T^ TM3 
has been inq>licated in signal transductioa 

Pho^hor^dation and Upidation (pahnitylation or &mesylation) of cysteine residues can influence 
signal transduction of some G-protein coupled receptors. Most G^rotein coupled recq)tors contain 
20 potential phosphorylation sites within the third cytoplasmic loop aiwl/or the carbox^ For several 

G-protdn coupled recq)tors, such as the p-adrenoreceptor, phosphorylaticm by protein kinase A and/or 
specific recq)tor kinases mediates recq)tor desensitization. 

For srane recqrtors, the ligand binding sites of G-pn^mi coupled recq)tors are believed to 
comprise hydrophilic sockets formed by sev^ G-protein coi^}led recq)tor transmembrane domains, said 
25 sockets being surrounded by hydrophobic residues of the G-protein coupled receptors. The hydrophilic side 
of eadi G-proteb coupled receptor transmembrane helbc is postulated to &ce inward and form a polar 
hgand binding site. TM3 has been inipBcated in several G-protein coupled recq>tors as having a li^d 
birKiirig site, sudi as the TM3 aspartate residue. TM5 serines, a TM6 a^aragine and TM6 or TM7 
{jia^lalanines or tyrosines are also implicated in ligand binding. 

30 G-protein coupled rec^tors can be intracdlularly coupled by hetefotiimeric G-protdris to various 

intracdlular engines, ion diarmds and transporters (see, Johnson ct al., Endoc. Rev., 1989, 10:317-331). 
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Dififerait G-prot^ a-subunits pieferoitiaUy stinmlate particular efiectors to modulate various biological 
fimcdoDs in a cdl. Phoq)hoi>iatiQn of cytoplasmic residues of G-protdn coupled receptors has been 
identified as an in^>0Ttant medianism for ^ regulation of G-pnrfeb coupliiig of some G-pn^em coupled 
receptors. G-^rc^on coupled receptors are fi^und in numm}us sites within a m^^ Overihe 
5 past 15yeai5,iieaily350thCT^)euticagpntstargrting7transmOTbrane{7T^ 
successfully introduced onto the maii^ 

Summary of the Invaition 

The present invration relates to HM74A, in particular HM74A polypeptides and HM74A 
polynuclec^des, recombinant materials and methods for their production. In another aspect, the invention 

10 rdates to inethods for using such polypeptides and polynucleotides, including the treatment of infections 

sudi as bacterial, fiingal, protozoan and viral infecdcxis, paiticulariy infoctiois caused by HIV- 1 or HIV-2; 
pain; cancos; diabetes, obesi^, anorexia; bulimia; asthma; Parkinson's disease; acut&heart feiliue; 
hypotension; l^pertension; urinary retention; osteoporosis; angina pectoris; myocardial in&ction; stroke; 
ulcm; asthma; allergies; benign prostatic l^pertrophy; migraine; vomitiri^ psychotic and neurological 

1 5 disord^, including amd^, sduziq}hrenia, manic dqpressicKX, d^ression, delirium, demoitia, and sev^ 
mental retardation; and dyskinesias, sudi as Huntington's disease or Gilles dela Tourett's syndrome, 
hereinafter reifored to as "the Diseases", amongst others. In a further aspect, the invention relates to 
methods for id^tifying agonists and antagonists/inhibitors using the materials provided by the 
invention, and treating conditions associated with HM74A imbalance with the identified con^xxmds. In 

20 a still fiirth^ aspect, die invention rdates to diagnostic assays for detecting diseases associated with 
inappropriate HM74A activity or levels. 

Description of the Invention 

In a first aspect, the present invention relates to HM74A polypeptides. Such pq)tides include 
isolated polypeptides comprising an amino acid sequence v^ch has at least 70% identity, preferably 
25 at least 80% identity, more preferably at least 90% idraitity, yet more preferably at least 95% identity, 
most preferably at least 97-99% idraitity, to that of SEQ ID N0:2 over the aitire loigdi of SEQ ID 
N0:2. Such polypeptides include those comprising the amino acid of SEQ ID N0:2. 

Further pq)tides of the present inv^tion include isolated polyp^tides in which the amino 
add sequOTce has at least 70% idaitity, preferably at least 80% idaitity, more preferably at least 90% 
30 identity, yet more preferably at least 95% identity, most preferably at least 97-99% identity, to the 
amino acid sequence of SEQ ID N0:2 over the aitire laigth of SEQ ID N0:2. Sudi polypeptides 
include the polypeptide of SEQ ID N0:2. 
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Further peptides of the preset inv^tion include isolated polypeptides encoded by a 
polynucleotide coniprisuig die secjpience contnined in S£Q ID 1 . 

Polypepticks of the present invention are bdieved to be members of the Chemddne femily of 
polypqjtides. They arc thoeforecfint^est because this invention adds an additional m^berm 
5 purinergic 7TM recq)tor femily of gai^ that are invloved in a number of biological and disease 

manifestations. In addition, G protein-coupled receptors, more than any other gene femily, are targets 
of pharmaceutical intervention. These properties are hereinafter referred to as "HM74A activity" or 
**HM74A polyp^tide activity" or "biological activity of HM74A". Also included amongst these 
activities are antig^c and immunogenic activities of said HM74A polypq>tides, in particular the 
10 antigenic and immuncgaiic activities of the polyi^tick of SEQ ID N0:2. Preferably, a polypeptide of 
the present invention exhibits at least one biological activity of HM74A. 

The polypeptides of the present inv^tion may be in the form of the "mature" protein or may 
be a part of a larger protein sudi as a fiision protein. It is often advantageous to include an additional 
amino acid sequmce which contains secretory or leader sequ^ces, pro-sequences, sequences which 
15 aid in purification sudi as multiple histidine residues, or an additional sequence for stability during 
recombinant production. 

The present invention also includes include variants of the aforementioned polypeptides, that is 
polypeptides that vary ftom the referents by conservative amino add substitutions, vs^i^by a residue is 
substituted by another with like characteristics. Typical such substitutions are among Ala, Val, Leu and 
20 lie; among Ser and Thr, among the acidic residues A^ and Glu; among Asn and Gin; and among the basic 
residues Lys and Arg; or aromatic residues Phe and Tyr. Particularly preferred are variants in \s4iich 
sevraal, 5-10, 1-5, 1-3, 1-2 or 1 aniino adds arc sutelituled, deleted, or added in any combiiiatiOT^ 

Polypeptides ofthepreseritinveiition can be prqsared in any suitable inaimer. Such polypeptides 
indude isolated naturally occurring polypqTtides, recombinantly prcxiuced polypeptides, synthetically 
25 prcxiuced pdypq>tides, or p<%pq)tides produced by a combination of these mediods. Means for pr^)aiing 
sudi polypeptides are well understood in tlm art 

In a further aspect, the present invention rdates to HM74A polynucleotides. Such polynucleotides 
indude isolated polynucleotides conq)rising anudeotide sequence encoding a polypqptitte wiiich has at least 
70% identity, preferably at least 80% identity, more preferably at least 90% identity, yet more 
30 preferably at least 95% identity, to the amino add sequence of SEQ ID N0:2, over the entire lengdi of 
SEQIDN0:2. InthisrEg3nl,polypq)tides vrfiidi have at least 97% i^ntity are highly preferred 
those with at least 98-99% identity are more hi^dy prcfaied, and those witii at least 99% idratity are most 



wo 98/56820 



PCTAJS98/12386 



highly preferred Sudi polynudeotides iiMdude a polymute^de omipm 
comained in SEQ ID N0:1 aiooding the polypeptide of SEQ ID N0:2. 

Fuitiier polynudeotides of Ihe present invention include isolated polynucleotides cc«i:q)rising a 
nucleotide sequence ftat has at least 70% identity, preferably at least 80% idaitity, more preferably at 
5 least 90% idaitity, yet more preferably at least 95% identity, to a nucleotide sequence aicoding a 

polypq)tide of SEQ ID N0:2, ova* the oitire coding regicxi. In this r^ard, polynucleotides vAnch have at 
least 97% identity are higjbly prefared, vAiist those with at least 98-99% idaitity are more hi^ preforcd, 
and those with at least 99% identity are nK>st hig^ preferred 

Further polynudeotides of the present invention inchde isolated polynudeotides comprising a 
1 0 nucleotide sequence vsdiich has at least 70% idmtity, preferably at least 80% identity, more preferably 
at least 90% identity, y^ more preferably at least 95% identity, to SEQ ID NO: 1 over the entire 
length of SEQ ID NO : 1 . In this regard, pcrfynucleotides v*ich have at least 97% idaitity are hi^y 
preferred, vsdiilst those widi at least 98 -99% identiy are more higjily preferred, and those with at least 99% 
identity are most hig^prefened. Sudi polynudecddes indude a polynudeotide con^rising the 
1 5 polynucleotide of SEQ ID N0:1 as wdl as the polynucleotide of SEQ ID NO: 1. 

The invention also provides polynucleotides vAdch are complementary to all the above 
described polynucleotides. 

The nucleotide sequence of SEQ ID NO: 1 shows hwnology with HM74, NcmiuiaJI., 
Nidsen^.W. and MatsushimaJfCJ. Int Immunol. 5, 1239-1249 (1993). Hie nucleotide sequence of SEQ 

20 ID NO: 1 is a cDNA sequence and comprises a polypqjtide acodirig sequence (nudeotide 61 to 1 149) 
aicoding a iwlypqjtide of 363 ammo acids, the polypeptide of SEQ ID N0:2. The nucleotide sequence 
CTicoding the polypq}tide of SEQ ID N0:2 may be id^tical to the polypeptide encoding sequence 
contained in SEQ ID NO : 1 or it may be a sequ^ce other than the one contained in SEQ ID NO: 1 , 
which, as a result of the redundancy (degeneracy) of the genetic code, also encodes the polypeptide of 

25 SEQ ID N0:2. Hie polypeptide of SEQ ID N0:2 is structurally related to other proteins of the 

Chemddne femily, havii^ homology and/or structural similarity with HM74, NomuraJH., Nielsai,B.W. 
and MatsushimaJKJ. Int Immunol 5, 1239-1249 (1993). 

Preferred polypqjtides and polynucleotides of the present invoition are expe^^ 
smiilar biological fonctions^roperties to then- homologous pol>^^ Furthermore, 
30 prefared polypeptides and polynudertides of the present invaition have at least one HM74A activity. 

Polynudeotides of the pres^ invention may be obtained, using standard cloning and screening 
techniques. Scorn a cDNA Ubrary derived frcm mRNA in cells of hun^ placenta DNA, using the 
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expressed sequaice tag (EST) analysis (Adams, M.D., et al Science (199 1) 252: 165 1-1656; Adams, 
M.D. etaL.Nature, (1992) 555:632-634; Adams. M.D., etaL, Nature (1995) 377 Supp:3-174). 
Polynucleotide of the invention can also be obtained from natural sources such as genomic DNA 
libraries or can be syndiesized using well known and commercially available techniques. 

5 Whm polynucleotides of the present invention are used for the recombinant production of 

polypeptides of the preset invention, the polynucleotide may include the coding sequence for tte 
mature polypqitide, by itseli; ortibe codii^ sequence for the nature polypeptide in reading fiame widi c^er 
coding sequences, sudi as those encodii^ a leader or secr^ry sequence, a pre-, or pro- or prepro- prc^in 
sequence, or od^fiision peptide portioK. For example, a matter sequence whidifadiitates purification of 
10 the fiised polypeptide can be encoded In catainprefaredembodnnentsoftius aspect of the invention, Ae 
marker sequence is a hexa-Ustidine pqjtide, as provided in the pQE vector (Qiagqn, Inc.) and described in 
GaaXz etal.Proc Natl Acad Sd USA {I9i9)i6:i2l^^^ The polynucleotide may also 

contain non-codiiig 5' and 3' sequences, sudias tiansoibed, non-translated sequences, sphcing and 
polyadenylation signals, ribosmie binding sites arri sequences that stabilize mRN A. 

1 5 Further embodiments of tte present inventim include polynucleotides eiKX)ding polypeptide 

variants A^cfa comprise the amino add sequence of SEQ ID N0:2 and in vstoii several, for instan 
5tol0, ltD5, lto3, 1 to 2 or 1, amino add residues are substituted, deleted or added, in any combiriation. 

Polynucleotides vAndi are identical or suf&dently identical to a mideotide sequence oxitained in 
SEQ ID NO: 1, may be used as hybridizatim probes for cDNA and genomic DNA or as primors for a 

20 nuddc arid an5)lification (PCR) reacticm, to isolate fiill-length cDNAs and genomic dones aicoding 
polypeptides of fte present invention and to isolate cDNA and genomic dones of oth^ gqies (induding 
genes encodiiig tonologs and orthologs from spedes other than human) that have a high sequence 
similarity to SEQ ID NO: 1 . Typicalfy these nucleotide sequences are 70% idaitical, prefoably 80% 
identical, nu>reprefaably 90% identical, most prefaably 95% identical to that of therefor Theprobes 

25 or primes will gei^ally cQnq)rise at least 15 nudeotides, preferably, at least 30 nucleotides and may have 
at least 50 nudeotides. Particulariy prefared probes will have beiweai 30 and 50 nudeotides. 

A polynudeotide oKxxfing a poIypq)tide of the present invention, induding homotogs and 
ortholpgs firom spedes dfaardian human, may be obtained by aprocess vsdiich con^rises the steps of 
screening an appropriate library imd^ strin^t hybridization conditicHis with a labded probe having the 
30 sequence of SEQ ID NO: 1 or a fragment thaeof;arriisolatirigfiill-lengthcDNA and genomic dones 
containing said polynucleotide sequence. Sudilq^ridizationtedmiques are well known to the skilled 
artisaa Preferred stringent hybridization conditions include ovoni^ incubation at 42^C in a solution 
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canprisii^. 50% fonnamide, 5xSSC (ISOmM NaCl, 15inM trisodhim dtrate), 50 inM sodium phosphate 
(pH7.6), 5x Dentmidt's sohiticai, 10 % dextzan sulfele, and 20 micrpgramAnl denatured, sl^ared salmon 
^pmn DNA; Mowed by washing the fih^ in O.lxSSC at about 65^0. Hius the present invention also 
inducks polynucleotides obtainable by soeening an ^prq)iiale library uiKkr stingent hybridi2atian 
5 craiditians with a labded probe having the sequence of SEQro NO 

The skilled artisan will appreciate that, in many cases, an isolated cDNA sequmce will be 
incomplete, in that the region coding for the polypeptide is cut short at the 5' aid of the cDNA. This 
is a consequence of reverse transcriptase, an enzyme with inherently low 'processivity' (a measure of 
the ability of the enzyme to remain attached to the tmiplate during the polymerisation reaction), 
10 foiling to complete a DNA copy of the mRNA tanplate during 1st strand cDNA synthesis. 

There are several methods available and well known to those skilled in the art to obtain full- 
Icmgth cDNAs, or extend short cDNAs, for example those based on the method of Rapid 
AmpMcation of cDNA ends (RACE) (see, for example, Frohman et al., PNAS USA 85, 8998-9002, 
1988). Recent modifications of the technique, exemplified by the Marathon*™* technology (Clontech 

1 5 Laboratories Inc.) for example, have significantly simplified the seardi for longer cDNAs. In the 

Marathon'^ tedmology, cDNAs have hem prepared firom mRNA extracted fix)m a chosen tissue and 
an 'ad^tor* sequence hgated onto each aid. Nucleic acid amphfication (PCR) is ihea carried out to 
amplify the 'missing' 5' raid of the cDNA using a combination of gOTe specific and adaptor specific 
oligonucleotide primers. The PCR reaction is tiien rq>eated using *nested* primers, that is, primers 

20 designed to anneal within the amplified product (typically an adaptor specific primer that anneals 

further 3' in the adaptor sequrace and a graie specific primer that anneals fiirther 5' in the known graie 
sequ^ce). The products of this reaction can fhen be analysed by DNA sequ^cing and a fiill-length 
cDNA constructed either by joining the product directly to the existing cDNA to give a complete 
sequoice, or carrying out a sq}arate fiill-lengdi PCR using the new sequence information for the 

25 design of the 5* primer. 

Recombinant polypeptides of tte present mvention may be prepared by processes well known in 
the art fiomgpieticallyci^jaiCCTBd host cdlscorii^ Accordingly, in a further 

aspect, the present invention rdates to expression systems vMdi comprise a polynucleotide or 
polynudeotides of the present invention, to host cells v^ch are genetically engineered with such expression 
30 sytans aiul to the production ofpolyp^tides of the invention by recombiifflnttechm Cell-fiee 
traiislation systems can also be mq)loyed to produce such proteins usiiig RNAs dex^^ 
constructs of the present invention. 
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For recombmant production, host cdls can be geaetically oigineered to incoipcrate expression 
systmB or portions thCTBofforpol>imde<^des of the present Intnxhiction of polynucleotides 

into host cells can be effected by methods described in many standard laboratory manuals, such as Davis et 
al, Basic M^hods in Molecular Biology (1986) and Sambrook et al.. Molecular Cloning: A Laboratory 
5 Manual, 2nd M,a)ldSprii^ Harbor I^ratory Press, Cold Spring (1989). Preferred 

such methods indude, for instance, calchim pho^hate transfection, DEAE-dextran mediated transfcction, 
transvecticHi, miooinjection, cationic hpidnnediated transfecticxi, dectroporaticMi, transduction, scr^ 
loading, baUistic introduction or infection. 

Rq)resentative examples of apprt^riate iKJSts indude bacterial cells, such as streptococci^ 
1 0 staphylococci^ K coti^ Strepton^ces and Bacillus subtilis cells; fimgal cells, such as yeast cells and 

Aspergillus cdls; insect cdls sudi as Drosophila S2 and Spodoptera Sf9 cdls; animal cdls such as CHO, 
COS, HeLa, C127, 3T3, BHK, HHSC 293 and Bowes mdanoma cdls; and plant cells. 

A great varidy of expression systans can be u^d, for instance, diromosomal, q)isomal and virus- 
daived systems, e.g., vectors dmved from bacterial plasmids, from bactaiophage, fiom transposons, from 

15 yeast q)isames,finom insertion elemoits, firm yeast dironM)s^^ 

baculoviruses, papova viruses, such as SV40, vacdnia viruses, adenoviruses, fov^ pox viruses, 
pseudorabies vnuses and retrovuuses, and vectors d^ved fiom combinations th^eoJ^ such as those derived 
finomplasmidaiid bacteriophage genetic dements, sudi as cosmidsarKlpl^ The expression systems 

rnaycoritainccaitrolr^ons that regulate as wdl as engpnd^e?^ Genially, any system or vector 

20 vrfiidi is able to maintain, propagate or ejq)rEss a polynucleotide to produce a polypeptide in a host may be 
used. Ilie appropriate nudectide sequence ntiay be iriserted into an e?q)ression system by a^^ 
wdl4aiown and routine techniques, such as, for exanqjle, those set forth in Sambrook et al.^MOLECULAR 
CLONING, A LABORATORY MANUAL {supra), .^jpropriate secretion signals may be incorporated into 
the desired polypq)tide to allow seoetion of the translated protdn into the lumoi of the endoplasmic 

25 reticulum, the perq)lasmic space or the extraceUular environment These signals may be endogenous to Ae 
polypqytide or they may be hetmlog^ signals . 

If a polypeptide of the present invention is to be expressed for u^ in screening assays, it is 
generally preferred that the polypeptide be produced at the surface of the cell. In this event, the cells 
may be harvested prior to use in the screoiing assay. If the polypeptide is secreted into the medium, 
30 tiie medium can be recovwed in order to recover and purify the polypqjtide. If produced 
intracdlularly, the cdls must first be lysed before the polypeptide is recovered. 
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Polypq)tides of the preset invention can be lecovered and purified fiom recombinant cdl 
cultures by \vdl4aK>wn methods induding animcHiium sul&te or e^^ precipitation, add extraction, 
anion or cation occfaange chrDmatography, phosphocellulose chromatography, tydrophobic interaction 
chrtHnatpgraplty, aflBnity chrranatograptty, tydroxylapatite chromatography and lectin duomatpgraphy. 
Most prcfbrably, high p^fonnance liquid cfaromatpgrapfay is onployed for purification. WeUknown 
tedmiques for refolding proteins may be oiqjloyed to r^oierate active conformation vrfiai the polypeptide 
is denatured during isolaticHi and or purification 

This invention also relates to the use of polynudeotides of tte present inventicn as diagnostic 
reagents. Detection ofa mutated fonnofthegpne characterised by the polynudeotide of SEQH) NO: 1 
vAndi is associated with a (fysfiinction will provide a diagnostic tool ^lat can add to, or define, a diagnosis 
of a disease, or suscqptibility to a disease, which resuhs fiom under-e?q)ressioo, over-ejqjression or altered 
ejq)ressi(Miofthegene. Individuals can^dngnmtations in the g«ie may be detected at the DNAlevd by a 
variety of techniques. 

Nuddc adds for diagnosis may be obtained fix)m a subject's cdls, such as firni blood, urine, 
saliva, tissue biopsy or autopsy mataial. ThegMKMnicDNAmay be used directly for detection or may be 
anq)lifieden2ymatica% by using PCR or other ampfficaticn tedmiques prior to analyst RNAorcDNA 
may also be used in similar feshion. Dddions and ins^ons can be detected by a change in size of the 
amplified product in con^jarison to Ihenonnal genotype. Point mutations can be identified by hybridizing 
anq)lified DNA to labeled HM74A nudeotide sequerwxs. Perfectly matched sequmces can be distinguished 
fiom mismatdied duplexes by KNase digestion or by difierences in mel^ DNAsequence 
diflfaaices may also be detected by ahaations m dcctrophoretic mobility of DNA fi^agments in gpls, with 
or without denaturing agents, or by direct DNA sequencing (ee, e.g., Myers et al. Science (1985) 
230: 1242). Sequence changes at specific locations nay also be revealed by nuclease protection assays, 
sudi as KNase and SI protecticMi or the diemical deavage meflKxl (see Cotton et al,, Proc Natl Acad Sci 
USA (1985) 85: 4397-4401). In anodic anbodiment, an array of oligonucleotides probes comprising 
HM74A nudeotide sequaice or fragments thorof can be constructed to conduct effident screening of e.g., 
g^ietic mutations. Array tedmology methods are vvdl known and have general q)plicability and can be 
used to address a variety of questions in molecular genetics induding goie expression, gai^c hnkage, and 
gpn^c variability (see for example: M.Cheed:al., Science, Vol 274, pp 610^13 (1996)). 

llie diagnostic assays ofifo a pn)cess for diagnosing or detennining a suscqjtibi% 
thnjugji detection ofmutatim in the HM74A gene by the methods desCTibed. hi addition, such diseases 
may be diagno^ by methods comprising d^rmining from a sample derived from a subject an 
abnormally decreased or increased level of polypeptide or mRNA. Decreased or increased expression 
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can be measured at the RNA level using any of the m^hods well known in the art for the quantitation 
of polynucleotides, sudi as, for example, nucleic acid amplification, for instance PGR, RT-PCR, 
RNase protection. Northern blotting and other hybridization methods. Assay tediniques that can be 
used to detomine levels of a pit^dn, such as a polypeptide of the present invention, in a san^le cknved 
5 fimnahostarewdl-knowntothoseofskillintl^art Sudi assay medKxk include radioimmunoassays, 
conq)etrtive-binding assays. Western Blot analysis and ELIS A assays . 

Thus in another aspect, the present invmtion relates to a diagonostic kit which comprises: 

(a) a polynucleotide of the present invraition, preferably the nucleotide sequ^ce of SEQ ID NO: 1, or 
a firagment thereof ; 

10 (b) a nuclecmde sequa[ice complementary to that of (a); 

(c) a polypeptide of the present invention, preferably the polypq)tide of SEQ ID N0:2 or a firagment 
thereof; or 

(d) an antibody to a polypeptide of the present invwition, preferably to the polypeptide of SEQ ID 
N0:2. 

15 It will be appreciated that in any such kit, (a), (b), (c) or (d) may comprise a substantial 

component. Such a kit will be of use in diagnosing a disease or suspectability to a disease, 
particularly infections sudi as bacterial, fiingal, protozoan and viral infections, particularly infections 
caused by HV-l or HIV-2; pain; cancers; diabetes, obesity; arK)rBxia; bulimia; asthma; Parkinson's 
disease; acute heart feihire; hypotensbn; hypertension; urinary retention; osteoporosis; angina pectoris; 

20 irryocardial inferction; stroke; ulc^; asthma; allargtes; benign prostatic hypertrophy; migraine; vomitirig; 
psydiotic aiKi neurolcgical disord^ induding anxidy, sdsiTDphrenia, manic depression, d^ression, 
delirium, dententia, and severe mental retardation; and Akinesias, such as HuntingtCHi*s disease or Gilles 
dda Tourett's syndrome, amongst others. 

The nucleotide sequences of the present invention are also valuable for chromosome identification. 

2 5 Tte sequaice is specifically target to, and can Itybridize widi, a particular location on an individual 
human dmxnoson^. The rri^jpiiig of rdevaiit sequences to diromoscmies accordiiig to the present 
iiivention is an inqwrtarit first stq) in corrdating those sequences with gei^ Oncea 
sequence has been n^)ped to a precise chromosomal location, the physical position of the sequaice on the 
duomosome can t^corrdatedwidi genetic map data. Sudi data are found in, for exan^le, V. McKusidc, 

30 Mendelian Inhaitance in Man (available on-line through Johns Hopkins UnivCTsity Weldi Medical 
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library). Ilierdaticmship between genes aiid diseases that 

r^on are then identified throng linkage analysis (coinhaitance of physically adjacait goies) . 

Hie dififerences in cDNA or gnomic sequence between affected and unaffected individuals 
can also be detcnnined. If a mutation is (^served in some or all of the affected individuals but not in 
5 any noimal individuals, then the mutation is likely to the causative agent of the disease. 

The polypeptides of the invration or thdr fi:agments or analogs thereof or cells expressing than, 
can also be used as immunpgens to produce antibodies immunospedfic for polypq)tides of the present 
invoitiQn. The term "immunospedfic" means that the aiitibodies have sutetantia% greats afi 
polypq)tides of the invention than their aflBnity for other related polypq)tides in the prior art 

1 0 Antibodies generated again^ polypqitides of the present invention may be obtained by 

administering the polypq)tides orq)itope-bearingfi:agmmts, analogs or cells to an animal, preferably a 
non-human animal, using routine protocols. For prgjaralion of mcnodonal antibodies, any technique vsdiich 
pnjvides antibodies produced by continuous cell line cultures can be used. Examples indude the hybridoma 
technique (KoWct, G. and Milstdn, C, Nature (1975) 256:495-497), the tiioma tedmique, the human B- 

15 cell hybridoma technique (Kozbor et aL , Immunology Today (1983) 4:72) and the EBV-hybridoma 

technique (Cole et al , MONOCLONAL ANTIBODIES AND CANCER THERAPY, pp. 77-96, Alan R. 
Liss,Inc., 1985). 

Techniques for the production of single diain antibodies, sudi as tiiose described in U.S. Patent 
No. 4,946,778, can also be adapted to produce single chain antibodies to polypeptides of this inventicMi. 
2 0 Also, transgenic mice, or odier organisms, including other mammals, may be used to express humanized 
antibodies. 

The above-described antibodies may be employed to isolate or to idmtify clones expressing the 
polyp^tide or to purify the pdypq)tides by aflSnity diromatography. 

Antibodies against polypq)tides of the preset inventicMi may also be employed to treat the 
25 Diseases, amongst odiers. 

In a fiuther aspect, the presMit invention relates to genetically engineered soluble fiision 
proteins comprising a polypeptide of the present invention, or a firagmoit thereof, and various portions 
of the constant regions of heavy or Hgjht chains of immunoglobulins of various subclasses (IgG, IgM, 
IgA, IgE). Preferred as an immunoglobulin is the constant part of the heavy chain of human IgG, 
30 particularly IgGl, where fiision takes place at the hinge region! In a particular embodiment, the Fc 
part can be removed simply by incorporation of a cleavage sequence which can be cleaved with blood 
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clotting &ctor Xa. Furthcnnore, tiiis inventioii relates to processes for the preparation of these fusion 
proteins by gen^c engineering, and to the use thereof for drug screening, diagnosis and therapy. A 
further aspect of the inv^tion also relates to polynucleotides encoding such fusion proteins. 
Examples of fusion protein tedmology can be found in International Pat^ Apphcation Nos. 
5 W094/29458 and W094/22914. 

Another aspect of the invaition relates to a method for inducing an immunological response in 
a manunal which comprises inoculating the mammal with a polypq)tide of the present invoition, 
adequate to produce antibody and/or T cell immune response to protect said animal from the Diseases 
hereinbefore mentioned, amongst others. Yet another aspect of the invention relates to a method of 
1 0 inducing immunological response in a mammal which comprises, deUvering a polypeptide of the 
present inv^tion via a vector directing expressicm of the polynucleotide and coding for the 
polypeptide in vivo in order to induce such an inmiimological response to produce antibody to protect 
said animal from diseases. 

A further aspect of the invention relates to an immunological/vaccine formulation 
1 5 (composition) ^^ch, wben introduced into a marmnalian host, induces an immunological response in 
that mammal to a polypq>tide of the present invention \s4ierein the composition comprises a 
polypeptide or polynuclec^de of the presort invention. The vaccme formulation may further comprise a 
suitable carrier. Since a polypeptide may be broken down in the stomach, it is preferably 
administered parenterally (for instance, subcutaneous, intramusailar, intravenous, or mtiadermal 
20 injection). Fomuilations suitable for parenteral administration include aqueous and non-aqueous 
sterile injection solutions which may contain anti-oxidants, buffers, bacteriostats and solutes which 
render tiie formulation instonic with the blood of the recipirat; and aqueous and non-aqueous sterile 
suspensions whidi may include suspmiing agents or thidcening agents. The formulations may be 
presorted in unit-dose or multiHiose containers, for example, sealed ampoules and vials and may be 
25 stored in a freeze-dried condition requiring only the addition of the sterile liquid carrier immediately 
prior to use. The vaccine formulation may also include adjuvant systOTis for enhancing the 
immunogenicity of the formulation, such as oil-in water systems and other systems known in the art. 
The dosage will d^nd on the specific activity of the vaccine and can be readily determined by routine 
e>q>€ninentation. 

30 Polypeptides of the preset invention are responsible far many biological fimctions, induding many 

disease states, in particular the Diseases hereinbefore nientiorxed. It is thoefore desirous to devise screening 
m^hods to identify compounds whidi stinuilate or vMch inhibit the function of the polypqptide. 
Accordingly, in a fiuther a^)ect, the present invention provides for a m^hod of screening compounds to 
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ideatifytiiose which stiimilate or \rfu In ^neral, agcmists or 

antagpnists may be employed for therapeutic and prophjdactic purposes for sudi Diseases as hereinbefore 
mentioned. C<Hrqx>unds niay be identified fiom a vari^ of soun:es, for exanripl^ 
prej^iations^diemical libraries, and natural product mixtures. Such agonists, antagonists or inhibitors so- 
idaidfied nay be natural or modified aibstrales, hg^nds, receptors, erizynies, 

die polypeptide; or may be structural or fimctional mimetics thereof (see Coligan et aL, Current Protocols 
in Immunology l(2):C3iapto' 5 (1991)). 

The screening method may simply measure die binding of a candidate compound to the 
polypeptide, or to cells or m^branes bearing the polypeptide, or a fiision protein thereof by means of 
a label directly or indirectly associated with the candidate comjjound. Alternatively, the screaiing 
method may involve comp^tion with a labeled competitor. Further, these screening methods may 
test whether the candidate compoimd results in a signal g^erated by activation or inhibition of the 
polypeptide, using detection systems appropriate to the cells bearing the polypeptide. Inhibitors of 
activation are generally assayed in the presence of a known agonist and the effect on activation by the 
agonist by the presence of the candidate compound is observed. Constitutively active polpyp^tides 
may be employed in screwing methods for.inverse agonists or inhibitors, in the absence of an agonist 
or inhibitor, by testing vdiether the candidate compound results in inhibition of activation of the 
polypeptide. Further, the screening methods may simply comprise the steps of mixing a candidate 
compound with a solution containing a polypeptide of the present invention, to form a mixture, 
measuring HM74A activity in the mixture, and comparing the HM74A activity of the mixture to a 
standard. Fusion proteins, sudi as those made from Fc portion and HM74A polypq)tidc, as 
hereinbefore described, can also be used for high-throughput screening assays to identify antagonists 
for the polypeptide of the present invMition (see D. Bamett et al., J Mol Recognition, 8:52-58 (1995); 
andK Johanson e/ ^i/., J Biol Ch«n, 270(16):9459-9471 (1995)). 

One screening tedmique inductes the use of cdls wiiich express the receptor of this invention (for 
exainple, transfected (^O cdls) in a system vstoch measures extracdhilar pH o 
diang^ caused by recq)toractivatio[L In this tedmique, compouiids may be contacted with cells 
expressing the roceptor polypeptide of the present invention. A second messaiger response, e.g., signal 
transduction, pH diai^ps, or diang^ in caldum levd, is then measured to determine vAedier ti^ potential 
con^xmnd activates or inhibits die receptor. 

Another method involves saeening for receptor inhibitors by determining inhibition or stimulation 
of recqjtor^nediated cAMP and/or aden>tete cyclase accumulation. Sudi a method involves transfecting a 
eukaryirtic cell with the rea:ptorofthis invention to express the receptor The cell is then 
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e?qx)sed to potential aiitagonistsm the pr^^ Theanfiountof cAMP 

accumulation is then measured Iftfaepc^eotial antagonist binds the recq>tor, and thus ii^ 

binding, the levels of receptor-mediated cAMP, or adoiylate cydase, activity will be reduced or inoeased. 

AnotfaCTrndiiod for detecting agcmists or antagonists for the recq)tor^^ 
5 yeast based tedmolcgy as desoibed in U.S. Patent No. 5,482,835. 

Hie polynudeotides, polypeptides and antibodies to the polyp^tide of the presoit invention 
may also be used to configure screening methods for detecting the effect of added compoimds on the 
production of mRNA and polypeptide in cells. For example, an ELISA assay may be constructed for 
measuring secreted or cell associated levels of polypeptide using monoclonal and polyclonal antibodies 
10 by standard methods known in the art. This can be used to discover agents which may inhibit or 
oihance the production of polypeptide (also called antagonist or agonist, respectively) from suitably 
manipulated cells or tissues. 

The polypeptide may be used to identify m^brane bound or soluble recq3tors, if any, 
through standard recqjtor binding tediniques known in the art. These include, but are not limited to, 

15 hgand binding and crosslinking assays in which die polypeptide is labeled with a radioactive isotope 
(for instance, ^^I), chemically modified (for instance, biotinylated), or fosed to a peptide sequ^ce 
suitable for d^ection or purification, and incubated with a source of the putative reenter (cells, cell 
manbranes, cell supematants, tissue extracts, bodily fluids). Other methods include biophysical 
tedmiques such as surfece plasmon resonance and spectroscopy. These screcaiing methods may also 

20 be used to idaitify agonists and antagonists of the polypeptide vMch compete with the binding of the 
polypeptide to its recqitors, if any. Standard methods for conducting sudi assays are well imderstood 
in the art. 

Examples of potential polypeptide antagonists include antibodies or, in some cases, 
oligomideotides or prc^eins ^iiidi are closely related to the hgands, substrates, receptors, enzymes, etc, as 
25 the case may be, of the polypeptide, e.g., a fiagment of the hgands, substrates, recq>tors, oizymes, etc.; or 
small nfioleodes v^ch bind to the polypeptide of the present invention but d^ 
the activity of the polypeptide is prevented. 

Thus, in another aspect, the present invention relates to a screening kit for identifying 
agonists, antagonists, hgands, receptors, substrates, enzymes, etc. for polypeptides of the present 
30 inv^tion; or compoimds vMch decrease or enhance the production of such polypeptides, which 
comprises: 
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(a) a polypq>tide of tbe preset invention; 

(b) a recombinant cell expressing a polypeptide of the present invention; 

(c) a cell membrane e7q>ressing a polypq)tide of the present invention; or 

(d) antibody to a polypq>tide of the presmt invention; 

5 whidi polypeptide is preferably 1hat of SEQ ID N0:2. 

It will be appreciated that in any suc^ kit, (a), (b), (c) or (d) may comprise a substantial 
component 

It will be readily £q}preciated by the skilled artisan that a polypq)tide of the present invention 
may also be used in a method for the structure-based design of an agonist, antagonist or inhibitor of 
10 the polypeptide, by: 

(a) determining in the first instance the three-dimraisional structure of the polypeptide; 

(b) deducing the three-dimraisional structure for the likely reactive or binding site(s) of an agonist, 
antagonist or inhibitor, 

(c) synthesing candidate compounds that are predicted to bind to or react with the deduced binding or 
15 reactive site; and 

(d) testing whether the candidate compounds are indeed agonists, antagonists or inhibitors. 

It will be fiirther appreciated that this will normally be an intcrative process. 

In a fiirther aspect, the present invmtion provides methods of treating abnormal conditicais such as , 
fi}r instance, infections sudi as bact^ial, fimgal, prc^zoanand viral infections, particularly infections 

20 caused by HTV-l or HIV-2; pain; cancers; diabetes, obesity; anorexia; bulimia; asdima; Paridnsorfs 

disease; acute heart &ihire; hypotension; t^pstension; urinary r^ention; osteqporosis; angina pectoris; 
myocardial in&rction; stroke; ulc^; asthma; allergies; benign prostatic hypertrcphy; migraine; vomiting; 
psychc^c and neurological disord^ including anxiety, sduzopiuenia, manic dq)ression, dq)ression, 
ddirium, dementia, and sev^ moital retardation; and cfyskinesias, such as Huntington's disease or Gilles 

25 dela Tcnnetfs syndrome, related to diher an excess o^ or an und^-expression o^ HM74A polypeptide 
activity. 

IftfaeactivityofthepolypqTtide is in excess, several ^roadies are available. Oneapproach 
comprises administering to a subject in need thereof an inhibitor con^xnmd (antagonist) as hereinabove 
de^ribed, optionally in combination with a pteumaceutically accqnable carrier, in an amount effective to 
3 0 inhibit the fimciion of the polypq)tide, sudi as, &>t exan^le, by bloddng the binding of ligands, substrates. 
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recqrtors, enzymes, etc., or by ii^ In 
another approadi, soluble forms of the polypeptides still capable of binding the hgand, substrate, 
aizymes, receptors, etc. in comp^tion with endpgoious polypq)tide may be administ^^. Typical 
examples of sudi con^)etitors include firagm^ts of the HM74A polypqjtide. 

In still another ^proach, e?q)ression of the gaie ^coding aidogenous HM74A polypeptide 
can be inhibited using expression blocking techniques. Known such techniques involve the use of 
antisense sequences, dthcr internally gaierated or ^arately administered (see, for example, 
O'ComoT, J Neurochem (1991) 56:560 in Oligodeoxynucleotides as Antisraise Inhibitors of Gene 
Ejq>ression, CRC Press, Boca Raton, FL (1988)). Alternatively, ohgonucleotides which form triple 
helices with Ae gene can be supplied (see, for example, Lee et al. Nucleic Acids Res (1979) 6:3073; 
Cooney et al, Science (1988) 241:456; Dervan et aL, Science (1991) 251:1360). These oligomers 
can be administered per se or the relevant oligomers can be expressed in vivo. 

For treating abnonral conditions related to an under-expression of HM74A and its activity, several 
approaches are also available. Chie approach can^)risesadministmng to a subject a therapai 
eflfective amount of a compound vMdi activates a polypeptide of the presoit invention, i . e . , an ag^Miist as 
described above, in OHnbination with a phannaceutically accqrtable carriear, to thercJ}y alleviate flie 
abnomal condition. Ahcmatively, gene ther^m^ be employed to effect the endogenous producti^ 
HM74A by the relevant cells in the subject. For exanqjle, a polynudet^de of the invaition may be 
enginCCTed for expression in a repKcation defective retroviral vector, as d^ The retroviral 

e?q>ressionconstruct may then be isolated and introduced into apadcaging cdl transduced with ar^viral 
plasmid vector containii^ RNA encoding a polypepti(fe of the present invaition such tfiat the packaging cell 
now produces infectious viral particles cantaining the gqne of intere^ These producer cells may be 
adnmistered to a subject for etigineering cells /nw'vo and e^ Foran 
overview of gaie therapy, see Oiaptor 20, Gene Therapy and other Molecular Genetic-based Therapeutic 
Approaches, (and refermoes dted thraiein) in Human Molecular Genres, T Stiachan aiKi A P Read, BIOS 
Sdentific Publishes Ltd (1996). AnotherapproadiistoadnmiistCTathaapeuticamountof apolypqjtide 
of the present invention in combination with a suitable pharmaceutical carrier. 

In a&rtheraspect, the presait invention provides forpharmacratical con^x)sitions con^rising a 
therapeutically eBfective amount of a polypeptide, such as the sohible form of a polypeptide of the present 
invention, agonist/antagonist peptide or small molecule compound, in combination with a pharmaceutically 
accqjtable carrier or exdpiait Such canias include, but are not limited to, saline, buffered sahne, 
dextn)se, water, glycerol, e&anol, and combinations thaeof The inv^ticm fiirther relates to 
pharmaceutical padcs and kits comprisiiig one or nrrore comaincrs fi^ 
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of the afi>remea:itioned oompositicxis of the inventiorL Polyi^tides and other om^xninds of the present 
inventtcm may bo employed alone or in conjunctioa with c^!^ conqx)unds, sudi as therapeutic omipounds. 

The composition will be adapted to Ae route of administration, for instaisce by a systennic or an 
oral route. Preferred forms of systemic administraticn indude injecticm, typically by intraveiKius injection. 
5 Oth^injecdon routes, suc^ as subcutaneous, iiitramusailar, or intraperit^ Altarative 
means for systemic administration include transmucosal and transdermal administration using penetrants 
such as bile salts or fiisidic adds or other detc^g^nts. In addition, if a potypq)tide or otlior compounds of 
the present invention can be formulated in an enteric or an encapsulated formulation, oral administration 
may also be possible. Administraticm of these ccxnpounds may also be topical and/or localized, in tiie form 
10 of salves, pastes, gels, and the like. 

The dosage rarige required dq)€nds on the choice ofpeptide or other compounds of t^ present 
invention, the route of administration, the rature of the formulation, the nature of the subject's condition, 
and the judgment of the attending practition^. Suitabledosages,however, are in the range of 0.1-100 
|ig/lqg of subject Wide variations in the rieeded dosage, hovsrever, are to be expected in view o 
15 ofconqxmds available and the difkritigeffideiides of various nxites^^ For example, oral 

administrati(m would be expected to require hi^i^ dosages than administration by intravenous injection. 
Variations in these dosage levels can be at^ustcd using standard empirical routines for optimization, as is 
well understood in the art 

Pdypq>tides used in treatment can also be gjenerated endpgenously in the subject, in treatment 
20 modalities often refeied to as "gene Aeiapy" as described above. Thus, for example, cells fix>m a subject 
may be engineered with a polynucleotide, sudi as a DNA or RN A, to aicode a polypq)tide ex vivo, and for 
ocample, by tiie use of a r^roviral plasmid vector. The cells are then introduced into the subject. 

Polynudeotide and polypqitide sequences form a valuable informatioa resource with v^di to 
identify fordier sequences of similar homology. This is most easily &cilitated by storing the sequence in a 
25 computer readable medium and then using the stored data to search a sequence database using well known 
seardiing tools, sudi as GCC. Accordingly, in a farther aspect, the present invention provides for a 
computer readable medium having stored thereon a polynucleotide comprising the sequence of SEQ 
ID NO: 1 and/or a polypeptide sequoice aicoded thereby. 

The following definitions are provided to facihtate understanding of certain terms used 
3 0 firequaitly hereiiibefore. 
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"Antibodies" as used herein includes polyclonal and monoclonal antibodies, chimeric, single 
diain, and humanized antibodies, as well as Fab firagm^ts, including the products of an Fab or other 
immunoglobulin expression library. 

"Isolated" means altered "by the hand of man" firom the natural state. If an "isolated" 
5 composition or substance occurs in nature, it has been changed or removed from its original 

aivironment, or both. For example, a polynucleotide or a polypeptide naturally preset in a living 
animal is not "isolated," but the same polynucleotide or polypeptide separated from the coexisting 
materials of its natural state is "isolated", as the term is ^ployed herein. 

"Polynucleotide" generally refers to any polyribonucleotide or polydeoxribonucleotide, which 
10 may be unmodified RNA or DNA or modified RNA or DNA. "Polynucleotides" include, without 
limitation, single- and double-stranded DNA, DNA that is a mixture of single- and double-stranded 
regions, single- and double-stranded RNA, and RNA that is mixture of single- and double-stranded 
regions, hybrid molecules comprising DNA and RNA that may be single-stranded or, more typically, 
double-Stranded or a mixture of single- and double-stranded regions. In addition, "polynucleotide" 
1 5 refers to triple-stranded regions comprising RNA or DNA or both RNA and DNA. The term 

"polynucleotide" also includes DNAs or RNAs containing one or more modified bases and DNAs or 
RNAs with backbones modified for stabiUty or for other reasons. "Modified" bases include, for 
example, tritylated bases and unusual bases such as inosine. A variety of modifications may be made 
to DNA and RNA; thus, "polynucleotide" ^braces chemically, enzymatically or metabolicaDy 
20 modified forms of polynucleotides as typically found in nature, as well as the diemical forms of DNA 
and RNA characteristic of viruses and cells. "Polynucleotide" also embraces relatively short 
polynucleotides, oftei referred to as oligonucleotides. 

"Polypq)tide'' refers to any peptide or protein comprising two or more amino acids joined to 
each other by peptide bonds or modified pq)tide bonds, i.e., peptide isosteres. "Polyp^tide" refers to 

25 both short diains, craunonly referred to as peptides, ohgopcptides or oligomers, and to longer chains, 
gaierally referred to as proteins. Polypq)tides may contain amino acids other than the 20 gaie- 
encoded amino acids. "Polypeptides" include amino acid sequences modified either by natural 
processes, such as post-translatiorud processing, or by diemical modification techniques which are 
well known in the art Sudi mcxlifications are well described in basic texts and in more detailed 

30 monographs, as well as in a voluminous researdi literature. Modifications may occur anywhere in a 
polypeptide, including die peptide backbone, the amino acid side-diains and the amino or carboxyl 
termini. It will be appreciated that the same type of modification may be present to the same or 
varying degrees at several sites in a givm poiypqjtide. Also, a given polypeptide may contain many 
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types of modifications. Polypqrtides may be brandied as a rcsult of ubiquitination, and they may be 
cyclic, with or without brandling. Cyclic, branched axwi branched cycUc polypeptides may result 
fix)m post-translation natural processes or may be made by synthetic methods. Modifications include 
acetylation, acylation, ADP-ribosylation, amidation, covalent attachment of flavin, covalwit 

5 attachment of a heme moi^, covalent attachmoit of a nucleotide or nucleotide derivative, covalent 
attachment of a hpid or hpid derivative, covalent attachment of phosphotidylinositol, cross-linking, 
cyclization, disulfide bond formation, demethylation, formation of covalent cross-links, formation of 
cystine, formation of pyroglutamate, formylation, gamma-carboxylation, glycosylation, GPI anchor 
formation, hydroxylation, iodination, methylation, myristoylation, oxidation, proteolytic processing, 

10 phosphorylation, prenylation, raconiTation, selenoylation, sulfetion, transfer-RNA mediated addition 
of amino acids to proteins such as arginylation, and ubiquitination (see, for instance, PROTEINS - 
STRUCnJRE AND MOLECUIJ^ PROPERTIES, 2nd Ed.^ E. Creighton,W. H. Freman 
and Company, New York, 1993; Wold, F., Post-translational Protein Modifications: Perspectives and 
Prospects, pgs. 1-12 in POSTTRANSLATIONAL COVALENT MODIFICATION OF 

1 5 PROTEINS, B. C. Johnson, Ed., Acad^iic Press, New York, 1983; Seifler et al , "Analysis for 

protein modifications and nonprotein cofectors**, Meth Enzymol (1990) 182:626-646 and Rattan et 
al.^ "Protein Synthesis: Post-translational Modifications and Aging", Arm NY Acad Sci (1992) 
663:48-62). 

"Variant" refers to a polynucleotide or polypeptide that differs from a reference 
20 polynucleotide or polypq)tide, but retains essential properties. A typical variant of a polynucleotide 
differs in nucleotide sequence from another, refer^ce polynucleotide. Changes in the nucleotide 
sequ^ce of the variant may or may not alter the amino acid sequence of a polypeptide encoded by the 
reference polynucleotide. Nucleotide changes may rrault in amino acid substitutions, additions, 
deletions, fiisions and truncations in the polypeptide ^coded by the refermce sequaice, as discussed 
25 below. A typical variant of a polypq)tide differs in antiino acid sequ^ce from another, reference 

polypeptide. Generally, differences are limited so that the sequ^ces of the reference polyp^tide and 
the variant arc closely similar overall and, in many regions, identical. A variant and reference 
polypeptide may differ in amino acid sequence by one or more substitutions, additions, deletions in 
any combination. A substituted or inserted amino acid residue may or may not be one encoded by the 
30 genetic code. A variant of a polynucleotide or polypeptide may be a naturally occurring such as an 
allelic variant, or it may be a variant that is not known to occur naturally. Non-naturally occurring 
variants of polynucleotides and polypeptides may be made by mutagenesis tedmiques or by direct 
synthesis. 
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*ldentity," as knovm in the ait, is a reladcH^ 
more polynudeodde sequences, as the case imy^ Intheait, 
"identity" also means the degree of sequence relatedness between polypeptide or polynucleotide 
sequences, as the case may be, as determined by the match betwe^ stnngs of such sequences. "Idoitity" 
5 can be readily calculated by known methods, including but not limited to those described in 

(Computational Molecular Biology, Ixsk, A.M., ed., Oxford University Press, New York, 1988; 
Biocomputing: Informatics and Genome Projects, Smith, D.W., ed.. Academic Press, New Yoric, 
1993; Computer Analysis of Sequence Data, Part 1, Griffio, A.M., and Griffin, H.G., eds., Humana 
Press, New Jersey, 1994; Sequence Analysis in Molecular Biology, von Heinje, G., Academic Press, 

10 1987; and Sequence Analysis Primer, Gribskov, M. and Devereux, J., eds., M Stockton Press, New 
York, 1991; and Carillo, H., and Lipman, D., SIAM J. Applied Math., 48: 1073 (1988). Methods to 
determine identity are designed to give the largest match between the sequences tested. Moreover, 
methods to determine identity are codified in publicly available computer programs. Computer program 
methods to determine identity between two sequaices include, but are not limited to, the GCG program 

15 package (Devereux, J„ et al.. Nucleic Acids Research 12(1): 387 (1984)), BLASTP, BLASTN, and 

FASTA (Atschul, S.F. et al., 1 Molec. Biol. 215: 403-410 (1990). The BLAST X program is pubhcly 
available firom NCBl and other sources {BLAST Manual, Altschul, S., et al , NCBI NLM NIH 
Bethesda, MD 20894; Altschul, S., et al, J, Mol Biol 215: 403-410 (1990). The well known Smith 
Waterman algorithm may also be used to determine identity. 

20 Parameters for polypeptide sequence comparison include the following: 

1) Algorithm: Needleman and Wunsch, J. Mol Biol. 48: 443-453 (1970) 

Comparison matrix: BLOSSUM62 from HentikofiFand HentikofF, Proc. Natl. Acad. Sci. USA. 
89:10915-10919 (1992) 

Gap Praialty: 12 

25 Gap Lengdi Penalty: 4 

A program useful with these parameters is publicly available as the "gap" program firom Grenetics 
Computer Group, Madison WI. The aforanraitioned parameters are the default parameters for peptide 
comparisons (along with no penalty for aid gaps). 

Parameters for polynucleotide comparison include the following: 

30 1) Algorithm: Needlranan and Wunsch, J. Mol Biol. 48: 443-453 (1970) 
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Comparison matrix: matches = +10, mismatdi = 0 
Gap Paialty: 50 

Length Paialty: 3 

Available as: The "g^" program from Gaieties Computer Group, Madison WI. These are the default 
parameters for nucleic acid comparisons. 

A preferred meaning for "identity" for polynucleotides and polypeptides, as the case may be, are 
provided in (1) and (2) below. 

(1) Polynucleotide embodiments forther include an isolated polynucleotide comprising a 
polynucleotide sequence having at least a 50, 60, 70, 80, 85, 90, 95, 97 or 100% identity to die 
referaice sequraice of SEQ ID NO: 1, wherein said polynucleotide sequence may be identical to the 
referraice sequence of SEQ ID NO: 1 or may include up to a certain integer number of nucleotide 
alterations as compared to the reference sequence, wherein said alterations are selected from the group 
consisting of at least one nucleotide deletion, substitution, including transition and transversion, or 
insertion, and wherein said alterations may occur at the 5' or 3* terminal positions of the reference 
nucleotide sequence or anywhere b^een tiiose terminal positions, interspersed either individually 
among the nucleotides in the reference sequence or in one or more contiguous groups within the 
referCTice sequence, and wherein said number of nucleotide alterations is determined by multiplying the 
total number of nucleotides in SEQ ID N0:1 by the integer defining the percent identity divided by 100 
and then subtracting that product from said total number of nucleotides in SEQ ID NO: 1 , or: 

nn^Xn-(%*y)> 

wherein is the number of nucleotide alterations, is the total number of nucleotides in SEQ ID 
N0:1, y is 0.50 for 50%, 0.60 for 60%, 0.70 for 70%, 0.80 for 80%, 0.85 for 85%, 0.90 for 90%, 0.95 
for 95%, 0.97 for 97% or 1.00 for 100%, and • is the symbol for the multiplication operator, and 
wherein any non-integer product of Xq and y is rounded down to the nearest integer prior to subtracting 
it fi-om Xji- Alterations of a polynucleotide sequ^ce encoding the polypeptide of SEQ ID N0:2 may 
create nonseaise, missense or frameshift mutations in this coding sequKice and thereby alter the 
polypq)tide encoded by the polynucleotide following such alterations. 

By way of example, a polynucleotide sequence of the preset invention may be identical to the 
reference sequoice of SEQ ID N0:2, that is it may be 100% idaitical, or it may include up to a certain 
integer number of amino acid alterations as compared to the refer^ce sequence such that the percent 
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ideotity is less than 100% identity. Sudi alterations are selected from the group consisting of at least 
one nucleic acid deletion, substitution, including transition and transversion, or insertion, and v^erein 
^d alterations may occur at the 5* or 3* terminal positions of the reference polynucleotide sequence or 
anywhere b^wem those terminal positions, interspersed either individually among the nucleic acids in 
5 the reference sequrace or in <me or more contiguous groups widiin the reference sequaice. The nxmiber 
of nucleic acid alterations for a givm percent identity is determined by multiplying the total number of 
amino acids in SEQ ID N0:2 by the integer defining the percent identity divided by 1 00 and then 
subtracting tiiat product fiom said total number of amino acids in SEQ ID N0:2, or: 

nn^Xn-(^n*y)> 

1 0 vrfierein iijj is the number of amino acid alterations, is the total number of amino acids in SEQ ID 
N0:2, y is, for instance 0.70 for 70%, 0,80 for 80%, 0.85 for 85% etc., • is the symbol for the 
multiplication operator, and wherein any non-integer product of Xu and y is rounded down to the nearest 
integer prior to subtracting it finom x^. 

(2) Polypq)tide cmbodim^ts further include an isolated polypeptide comprising a 
1 5 polyp^tide having at least a 50,60, 70, 80, 85, 90, 95, 97 or 100% identity to a polypq)tide reference 
sequ^ce of SEQ ID N0:2, v4ierein said polypeptide sequence may be identical to the reference 
sequence of SEQ ID NO: 2 or may include up to a certain integer number of amino acid alterations as 
compared to tiie referaice sequ^ce, wherein said alterations are selected fi-om the group consisting of at 
least one amino acid deletion, substitution, including conservative and non-conservative substitution, or 
20 insertion, and wherem said alterations may occur at the amino- or carboxy-terminal positions of the 
reference polypeptide sequence or anywhere between those terminal positions, interspersed either 
individually among the amino acids in the refer^ce sequence or in one or more contiguous groups 
within the reference sequence, and wherein said number of amino acid alterations is determined by 
multiplying the total number of amino acids in SEQ ID N0:2 by the integer defining the percent identity 
25 divided by 100 and then subtracting that product firom said total number of amino acids in SEQ ID 
N0:2, or: 

na<Xa-(Xa*y), 

wherein is the number of amino acid alterations, x^^ is the total munber of amino acids in SEQ ID 
N0:2, y is 0.50 for 50%, 0.60 for 60%, 0.70 for 70%, 0.80 for 80%, 0.85 for 85%, 0.90 for 90%, 0.95 
30 for 95%, 0.97 for 97% or 1.00 for 100%, and • is the symbol for the multiplication operator, and 
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wherein any non-int^r product of and y is rounded d wn to the nearest integer prior to subtracting 
it from Xg^. 

By way of example, a polypq)tide ^quaice of the present inraition may be identical to the 
reference sequence of SEQ ID N0:2, that is it may be 100% identical, or it may include up to a certain 
int^er number of amino acid alterations as compared to the reference sequaice such that the percent 
identity is less than 100% idwrtity. Sudi alterations are selected from the group consisting of at least 
one amino acid deletion, substitution, including conservative and non-conservative substitution, or 
insertion, and wherein said alterations may occur at the amino- or carboxy-terminal positions of the 
refer^ce polypeptide sequence or anywhere between those terminal positions, interspersed either 
individually among the amino acids in the referraice sequ^ce or in one or more contiguous groups 
within the reference sequence. The number of amino acid alterations for a given % idraitity is determined 
by multiplying the total number of amino acids in SEQ ID N0:2 by the integer defining the percent 
identity divided by 100 and ihm subtracting that product from said total number of amino acids in SEQ 
roNO:2,or: 

na^^a-(^a^y)> 

wherein is the number of amino acid alterations, is the total number of amino acids in SEQ ID 
N0:2, y is, for instance 0.70 for 70%, 0.80 for 80%, 0.85 for 85% etc., and • is the symbol for the 
multiplication operator, and ^^ilerein any non-integer product of and y is rounded down to the nearest 
integer prior to subtracting it from x^. 

"Fusion protein" refers to a protein encoded by two, often unrelated, fiised genes or fragments 
thereof In one example, EP-A-0 464 discloses fusion proteins comprising various portions of 
constant region of immunoglobulin molecules together with another human protein or part thereof. In 
many cases, employing an immunoglobulin Fc region as a part of a fusion protein is advantageous for 
use in therapy and diagnosis resulting in, for example, improved pharmacokinetic properties [see, e.g., 
EP-A 0232 262] . On the other hand, for some uses it would be desirable to be able to delete the Fc 
part after the ftision protein has been expressed, detected and purified. 

All publications, including but not limited to patents and patent applications, cited in this 
sf^cification are herein incorporated by reference as if each individual publication were specifically 
and individually indicated to be incorporated by referoice herein as though fiilly set forth. 

Exan^Ies 
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Exanq)lel 

lteHM74 EST was identified frcmi die public database as apotential 7TM receptor. 
OIigoiiud£Otides(5')\vcfedesignedatthe5*aidthe3'endofthedon^^ The 5' primer was 
(CGCCACITrGCTGGAGCATrCACrAGG) (SEQ ID N0:3) and the 3* primCT was 
5 (AGTTrCCCTAAATCAGATTCrCTGAATQ (SEQ ID N0:4). These oligo's were used to PGR a 1 .3 
ld}5*fragmemusingthehumanplacaitacDNAasaterrq}late. The PGR fragment was subcloned into 
pGR2.1 vector and were sequenced. Comparison ofthe nucleotide sequence ofHM74A with the published 
HM74 revealed 15 nucleotides drSerenoes as well as S nudec^cfes insertion at the 3' end of the done. 
Furth^ comj^rison of the amino add sequeiK^e revealed 15 amino acids difi^ence between tl^ HM74 A 

10 and the published HM74. Furthermore, the 5 nudeotides ins^on at the 3* end of the done resulted in 

differait 3* coding sequence. The HM74A is a 363 amino adds whidi is 97.7% identical to the publi^ed 
HM74. The cloniiig procedure was p^fi^ined twice to confinn the diaiiges in the aniin 
In order to cwifirm the correct initiation methionine, a cDN A done containing the entire coding re^on and 
the 5' untranslated le^aa was isolated using the human placenta PAPA-cDNA h'brary. Sequence analysis 

15 of the done ^wed the presoioe of a stop co(k)n prior to die first initiation methionine . 

Exan^>le 1: Mammalian Gell E?q}ressicm 

The recq)tors of the present invention are e?q>ressed in dther human embryonic kidney 293 
CEIEK293) cells or adherent dhfi-CHO cells. Tomaximizerecq)tore>q)ression,typical}yall5'and3* 
untranslated regions (UTRs) are ronoved 6om die recqrtor cDNA prior to insalion into a pCDN or 

20 pCDNA3 vector, lire cdls are transacted widi iiidividual receptor cDN As by l^)ofectm 

presence of 400 mgMG418. Afi^ 3 vveeks of sdectioii, individual doiies are picked and expaiided for 
fiirth^ analysis. HEK293 or CHO cells transfected with the vector alone serve as iiegative controls. To 
isolate cdl lines stably e?q)ressing the individual receptors, about 24 clones are typically sdected and 
analyzed by Norths blot analysis. Recq)tor mRNAs are gqnsallycktectable in atwut 50% ofthe 0418- 

25 resistant clones analyzed. 

Example 2 Ligand bank for binding and fimcdonal assays. 

A bank ofover 200 putative receptor ligands has been assembled for screening. Hiebank 
comprises: transmitters, hormones and cfaemokines known to act via a human seven transmembrane (7TM) 
recq)tor, laturally occurring conqxnmds which may be putative agcmists for a human 7TM recq>tor, ncm- 
3 0 mammalian, biobgically active pqrtides for vrfiidi a mammalian countrapart has not yet been identified; 

and congwmids not found in nature, but vAich activate 7TMre^ This 
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bank is used to initially scieentl^ recqitor for cAMP, 
micaxypfaysiomet^, oocyte dectropliysiolpgy, etc, see below) as wdl as binding assays. 

Example 3: Ugand Bindii^ Assays 

lig^nd binding assays provide a direct medKxl for ascertaining recqitor pharmacology and are 
S adaptable to a higlitlircnjg^ut format The purified ligaiid for a receptor is radiolabded to high specific 
activity (50-2000 CiAiunol) for binding studies. A delmninaticxi is then made that the process of 
radiolabding does tK)tdinimish the activity ofAeligand toward Assay conditions for bu£krs, 

ions, pH and oth^ modulators sudi as nudec^des are q)timized to establish a workable signal to noise 
ratio for both membrane and Avhobcdl receptor sources. For these assays, spedfic receptor binding is 
1 0 defined as total associated radioactivity minus the radioactivity measured in the presence of an excess of 
unlabeled conq)etinghgand. Where possible^ more than one competing ligaiid is used to defiiie residual 
rK)nspecific binding. 

Example4: Functional Assay in Xenopus Oocytes 

C^ped RNA transcripts fiom linearized plasmid tcn^>lates errcoding the recqjtor cDNAs of the 
15 invention are synthesized in vitro with KNApolyrn^ases in accordance wi& Invitro 
transcripts are suspended in water at a final concentration of 0.2 mtg/ml. Ovarian lobes are removed finom 
aduh female toads. Stage V defolliculated oocytes are obtained, and RNA transcripts (10 ng/oocyte) are 
injected in a 50 nlbohisusirig a microinjection ^paratus. Two dectrode voltage clamps are used to 
nu^asure the currents fiom iodividualXenopiis oocytes in response to agon^ Recordings are 

20 made in Ca2+fireeBarth's medium at ro(»nten^)erature. TheXenopussystmcanbe usedtoscreen 
known ligands and tissue/cdl extracts for activating lig^nds. 

Example 5: Micrc^l^^otnetnc Assays 

Activation of a wicfe variety of secondary messer^^ systems results in extrusion of small amounts 
ofacidfixmnacdl. The add formed is laigdy as a result ofthe increased nietaboUc activity required to fo 
25 the intracellular signaling process. The pHcharig^ in the niediasurroundirig the cell are very small but are 
d^ectable by the CYTOSENSOR microphysiom^ (Molecular Devices Ltd., Moilo Park, CA). The 
CYTOSENSOR is thus c^>able of detecting the activation of a receptor whidi is coupled to an en^gy 
utilizing intracdlular signaling pathway sudi as the G-protdn coupled rec^rtor of the presoit invention, 

Exan^le 6: Extract/CeD Supernatant Screening 

30 Alarge numb^ of mammalian recq)tors exist for \^*ich there remains, as yet, no cognate 

activating ligand (agonist). Tims, active ligands for these receptors may iK>t be included within the hgaiK^ 
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banks as identified to date. Accoidii^y, the 7TM receptor of the inventioa is also functionally screak 
(using caldum, cAMP, miCTt^hysiometCT, oocyte dectrophysiology, etc., functional screens) against tissue 
extracts to ickotifynaturalligands. Extracts that produce positive fimctionalrespomes can be sequencially 
subfiacticHiated until an activating hgand is isolated identified. 

5 Exan^leS: Caldum and cAMP Functional Assays 

TIM receptors which are expressed in HEK 293 cdls have beoi shown to be coupled fimctionally 
to activation of PLC and caldum mobilization and/or cAMP stimuaticm or inhibition. Basal caldum levels 
in the HEK 293 cdls in receptor^ransfeded or vector control cells wctc observed to be in the nomial, 100 
nM to 200 nM, range. HEK 293 cells expressing recombinant recq)tors are loaded with fura 2 and in a 
10 single day > 150 sdected hg^nds or tissue/ceil extracts are evaluated for agonist induced calcium 

mobilization. Similarly, HEK 293 cells ejqpressing recombinant Tecq>tors are evaluated for the stimulation 
or inhibition of cAMP production using standard cAMP quantitation assays. Agonists presenting a 
caldum transient or cAMP flucuatiaa are tested in vector control cells to determine if the response is unique 
to the transfected cells ejq)ressing recqtor. 
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SEQUENCE INFORMATION 
SEQ ID NO:l 

CGCCACTTTG CTGGAGCATT CACTAGGCGA GGCGCTCCAT CGGACTCACT AGCCGCACTC 60 

ATGAATCGGC ACCATCTGCA GGATCACTTT CTGGAAATAG ACAAGAAGAA CTGCTGTGTG 120 

5 TTCCGAGATG ACTTCATrGT CAAGGTGTTG CCGCCGGTGT TGGGGCTGGA GTTTATCTTC 180 

GGGCTTCTGG GCAATGGCCT TGCCCTGTGG iOTTTCTGTT TCCACCTCAA GTCCTGGAAA 240 

TCCAGCCGGA TTTTCCTGTT CAACCTGGCA GTGGCTGACT TTCTACTGAT CATCTGCCTG 300 

CCCTTCCTGA TGGACAACTA TGTGAGGCGT TCGGACTGGA T^GTTTGGGGA CATCCCTTGC 360 

CGGCTGATGC TCTTCATCTT GGCTATGAAC CGCCAGGGCA GCATCATCTT CCTCACGGTG 420 

10 GTGGCGGTAG ACAGGTATTT CCGGGTGGTC CATCCCCACC ACGCCCTGAA CAAGATCTCC 480 

AATCGGACAG CAGCCATCAT CTCTTGCCrT CTGTGGGGCA TCACTATTGG CCTGACAGTC 540 

CACCTCCTGA AGAAGAAGAT GCCGATCCAG AATGGCGGTG CAAATTTGTG CAGCAGCTTC 600 

ASCATCTGCC ATACCTTCCA GTGGCACGAA GCCATGTTCC TCCTGGAGTT CTTCOTGCCC 660 

CTGGGCATCA TCCTGTTCTG CTCAGCCAGA ATTATCTGGA GCCTGCGGCA GAGACAAATG 720 

15 GACCGGCATG CCA7U3ATCAA GAGAGCCATC ACCTTCATCA TGGTGGTGGC CATCGTCTTT 780 

GTCATCTGCT TCCTTCCCAG CGTGGTTGTG CGGATCCGCA TCTTCTGGCT CCTGCACACT 840 

TCGGGCACGC AGAATTGTGA ACTGTACCGC TCGGTGGACC TGGCGTTCIT TATCACTCTC 900 

AGCTTCACCT ACATGAACAG CATGCTGGAC CCCGTGGTGT ACTATTTTTC CAGCCCATCC 960 

TTTCCCAACT TCTTCTCCAC TTTGATCAAC CGCTGCCTCC AGAGGAAGAT GACAGGTGAG 1020 

20 CCAGATAATA ACCGCAGCAC GAGCGTCX5AG CTCACAGGGG ACCCCAACAA AACCAGAGGC 1080 

GCTCCAGAGG CGTTAATGGC CAACTCCGGT GAGCCATGGA GCCCCTCTTA TCTGGGCCCA 1140 

ACCTCTCCTT AAATAACCAT GCCAAGAAGG GACATTGTCA CCAAGAACCA GCATCTCTGG 1200 

AGAAACAGTT GGGCTGTTGC ATCGAGTAAT GTCACTGGAC TCGGCCTAAG GTTTCCTGGA 1260 

ACTTCCAGAT TCAGAGAATC TGATTTAGGG AAACTAAGCC GAATTCCAGC ACACTGGCGG 1320 

25 CCGTTACTAG TGGATCCGAG CTCGGTTACC AAGCTTGGCG T 1361 

SEQIDNO:2 

1 MNRHHLQDHF LEIDKKNCCV FRDDFIVKVL PPVLGLEFIF GLLGNGLALW 
51 IFCFHLKSWK SSRIFLFNIA VADFLLIICL PFLMDNYVRR WDWKFGDIPC 
101 RLMLEmAMN RQGSIIFLTV VAVDRYFRW HPHHALNKIS NRTAAIISCI, 
30 151 LWGITIGLTV HLLKKKMPIQ NGGANLCSSF SICHTFQWHE AMFLLEFFLP 
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201 LGIILFCSAR IIWSLRQRQM DRHAKIKRAI TFIMWAIVF VICFLPSVW 

251 RIRIFWLLHT SGTQNCEVYR SVDLAFFITL SFTYMNSMLD PWYYFSSPS 

301 FPNFFSTLIN RCLQRKMTGE PDNNRSTSVE LTGDPNKTRG APEALMANSG 
351 EPWSPSYLGP TSP 
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SEQOKKCE LISTING 
(1) GBNBRAL INFORMATION 
(i) APPLICANT: SMITHKLINE BEECHAM CORPORATION 

(ii) TITLE OP THE INVENTION: HM74A RECEPTOR 

(iii) NUMBER OF SEQUENCES: 4 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Rateer & Prestia 

(B) STREET: P.O. Box 980 

(C) CITY: Valley Forge 

(D) STATE: PA 

(E) COUNTRY: USA 

(F) ZIP: 19482 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Diskette 

(B) COMPUTER: IBM COTipatible 

(C) OPERATING SYSTEM: DOS 

(D) SOFTWARE: FastSEQ for Windows Version 2.0 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: TO BE ASSIGNED 

(B) FILING DATE: 12-JUN-1998 

(C) CLASSIFICATION: UNKNOWN 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 60/049,480 

(B) FILING DATE: 12-JUN-1997 

(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: Prestia, Paul F 

(B) REGISTRATION NUMBER: 23,031 

(C) REFERENCE/DOCKET NUMBER: GP-70079 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 610-407-0700 

(B) TELEFAX: 610-407-0701 
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(C) TBUSX: 846169 
(2) INFORMATION FOR SKQ ID N0:1: 
(i) SEQDBNCE CHARACTERISTICS: 
(A) LENGTH: 1361 base pairs 



(C) STRANDEDNBSS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

10 CGCCACTTTG CTGGAGCATT CACTAGGCGA GGCGCTCCAT CGGACTCACT AGCCGCACTC 60 

ATGAATCQGC ACCATCTGCA GGATCACTTT CTGGAAATAG ACAAGAAGAA CTGCTGTGTG 120 

TTCCGAGAT6 ACTTCATTGT CAAGGTGTTG CCGCCGGTGT TGGGGCTGGA GTTTATCTTC 180 

GGGCTTCTGG GCAATGGCCT TGCCCTGTGG ATTTTCTGTT TCCACCTCAA GTCCTGGAAA 240 

TCCAGCCGGA TTTTCCTGTT CAACCTGGCA GTGGCTGACT TTCTACTGAT CATCTGCCTG 300 

15 CCCTTCCTGA TGGACAACTA TGTGAGGCGT TGGGACTGGA AGTTTGGGGA CATCCCTTGC 360 

CGGCTGATGC TCTTCATGTT GGCTATGAAC CGCCAGGGCA GCATCATCTT CCTCACGGTG 420 

GTGGCGGTAG ACAGGTATTT CCGGGTGGTC CATCCCCACC ACGCCCTGAA CAAGATCTCC 480 

AATCGGACAG CAGCCATCAT CTCTTGCCTT CTGTGGGGCA TCACTATTGG CCTGACAGTC 540 

CACCTCCTGA AGAA6AAGAT GCCGATCCAG AATGGCGGTG CAAATTTGTG CAGCAGCTTC 600 

20 AGCATCTGCC ATACCTTCCA GTGGCACGAA GCCATGTTCC TCCTGGAGTT CTTCCTGCCC 660 

CTGGGCATCA TCCTGTTCTG CTCAGCCAGA ATTATCTGGA GCCTGCGGCA GAGACAAATG 720 

GACCGGCATG CCAAGATCAA GAGAGCCATC ACCTTCATCA TGGTGGTGGC CATCGTCTTT 780 

GTCATCTGCT TCCTTCCCAG CGTGGTTGTG CGGATCCGCA TCTTCTGGCT CCTGCACACT 840 

TCGGGCACGC AGAATTGTGA AGTGTACCGC TCGGTGGACC TGGCGTTCTT TATCACTCTC 900 

25 AGCTTCACCT ACATGAACAG CATGCTGGAC CCCGTGGTGT ACTATTTTTC CAGCCCATCC 960 

TTTCCCAACT TCTTCTCCAC TTTGATCAAC CGCTGCCTCC AGAGGAAGAT GACAGGTGAG 1020 

CCAGATAATA ACCGCAGCAC GAGCGTCGAG CTCACAGGGG ACCCCAAC/^ AACCAGAGGC 1080 

GCrCCAGAGG CGTTAATGGC CAACTCCGGT GAGCCATGGA GCCCCTCTTA TCTGGGCCCA 1140 

ACCTCTCCTT AAATAACCAT GCCAAGAAGG GACATTGTCA CCAAGAACCA GCATCTCTGG 1200 

30 AGAAACAGTT GGGCTGTTGC ATCGAGTAAT GTCACTGGAC TCGGCCTAAG GTTTCCTGGA 1260 

ACTTCCAGAT TCAGAGAATC TGATTTAGGG AAACTAAGCC GAATTCCAGC ACACTGGCGG 1320 
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CCGTTACTAG TGGATCOGAG CTCGGTTACC AAGCTTGGCG T 1361 
(2) INFORMATION FOR SBQ ID NO: 2: 

(i) SKQDKNCE CHARACTERISTICS: 
(A) IiSNGTH: 363 amino acids 

5 (B) TYPE: amino acid 

(C) STRAKDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLKCCTLE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 
10 Met Asn Arg His His Ijeu Gin Asp His Phe Leu Glu lie Asp Lys Lys 
15 10 15 

Asn Cys Cys Val Phe Arg Asp Asp Phe lie Val Lys Val Leu Pro Pro 

20 25 30 

Val Leu Gly Leu Glu Phe lie Phe Gly Leu Leu Gly Asn Gly Leu Ala 
15 35 40 45 

Leu Trp lie Phe Cys Phe His Leu Lys Ser Trp Lys Ser Ser Arg lie 

50 55 60 

Phe Leu Phe Asn Leu Ala Val Ala Asp Phe Leu Leu lie lie Cys Leu 
65 70 75 80 

20 Pro Phe Leu Met Asp Asn Tyr Val Arg Arg Trp Asp Trp Lys Phe Gly 

85 90 95 

Asp lie Pro Cys Arg Leu Met Leu Phe Met Leu Ala Met Asn Arg Gin 

100 105 110 

Gly Ser lie He Phe Leu Thr Val Val Ala Val Asp Arg Tyr Phe Arg 
25 115 120 125 

Val Val His Pro His His Ala Leu Asn Lys He Ser Asn Arg Thr Ala 

130 135 140 

Ala He He Ser Cys Leu Leu Trp Gly He Thr He Gly Leu Thr Val 
145 150 155 160 

30 His Leu Leu Lys Lys Lys Met Pro He Gin Asn Gly Gly Ala Asn Leu 

165 170 175 
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Cys Ser Ser Phe Ser lie Cys His Thr Phe Gin Trp His Glu Ala Met 

180 185 190 

Phe I*eu Leu Glu Phe Phe Leu Pro Leu Gly lie He Leu Phe Cys Ser 
195 200 205 

5 Ala Arg He He Trp Ser Leu Arg Gin Arg Gin Met Asp Arg His Ala 
210 215 220 

Lys He Lys Arg Ala He Thr Phe He Met Val Val Ala He Val Phe 
225 230 235 240 

Val He Cys Phe Leu Pro Ser Val Val Val Arg He Arg He Phe Trp 
10 245 250 255 

Leu Leu His Thr Ser Gly Thr Gin Asn Cys Glu Val Tyr Arg Ser Val 

260 265 270 

Asp Leu Ala Phe Phe He Thr Leu Ser Phe Thr Tyr Met Asn Ser Met 
275 280 285 

15 Leu Asp Pro Val Val Tyr Tyr Phe Ser Ser Pro Ser Phe Pro Asn Phe 
290 295 300 

Phe Ser Thr Leu He Asn Arg Cys Leu Gin Arg Lys Met Thr Gly Glu 
305 310 315 320 

Pro Asp Asn Asn Arg Ser Thr Ser Val Glu Leu Thr Gly Asp Pro Asn 
20 325 330 335 

Lys Thr Arg Gly Ala Pro Glu Ala Leu Met Ala Asn Ser Gly Glu Pro 

340 345 350 

Trp Ser Pro Ser Tyr Leu Gly Pro Thr Ser Pro 
355 360 
25 (2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQOKNCK CHARACTERISTICS: 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNBSS : single 
30 (D) TOPOLOGY: linear 

(ii) MOLKCOLK TYPE: CDNA 
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(xi) SEQOENCK DESCRIPTION: SEQ ID NO: 3: 
CGCCACTTTG CTGGAGCATT CACTAGG 27 
(2) INFORMATION FOR SEQ ID N0:4: 

(i) SEQDENCT CHARACTERISTICS: 

(A) LENGTH: 28 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
AGTTTCCCTA AATCAGATTC TCTGAATC 28 
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What is claimed is: 



1 1. An isolated polypeptide selected from the group consisting of: 

2 (i) an isolated polypeptide comprising an amino acid sequ^ce selected from the group 

3 having at least: 

4 (a) 70% identity; 

5 (b) 80%idCTtity; 

6 (c) 90% identity; or 

7 (d) 95%id^tity 

8 to the amino acid sequ^ce of SEQ ID N0:2 over the ^tire length of SEQ ID N0:2; 

9 (ii) an isolated polypeptide comprising the amino acid sequence of SEQ ID N0:2 or 
10 (iii) an isolated polypq)tide \s*idi is the amino acid sequence of SEQ ID N0:2. 

1 2. An isolated iM)lynuclectideselectaifirDm the group oMisisti^ 

2 (0 an isolated polynudeotide comprising a nucleotide sequaiceencodiiig a polypepti^^ 

3 least 

4 (a) 70%idaitity; 

5 (b) 80%idCTtity; 

6 (c) 90% identity; or 

7 (d) 95% identity; 

8 to the amino add sequence of SEQ ID N0:2, over the entire length of SEQ ID N0:2; 

9 (v) an isolated polynucleotide comprisiiig a nudeotide sequence that has at least 

10 (a) 70% identity 

11 (b) 80%idaitity; 

12 (c) 90%idaitity;or 

13 (d) 95% identity; 

14 over its entire length to a nucleotide sequence encoding die polypq5tide of SEQ ID 

15 N0:2; 
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16 (iii) an isolated poiynudeodde oonginsing a nucleotide sequ^ce vAndh has at least: 

17 (a) 70% identity; 

18 (b) 80% identity; 

19 (c) 90% identity; or 

20 (d) 95% identity; 

21 to that of SEQ ID NO: 1 over the aitire length of SEQ ID NO: 1; 

22 (iv) an isolated polynucleotide comprising a nucleotide sequence encoding the poiypq}tide of SEQ 

23 IDN0:2; 

24 (vi) an isolated polynudeotide vMch is the polynucleotide of SEQ ID NO: 1 ; or 

25 (vi) an isolated polynucleotide obtainable by screening an appropriate librae 

26 hybridization conditioos with a labded probe having the sequence of SEQ ID NO: 1 orafiragment 

27 diOTof; 

28 or a nucleotide sequence conq)lementary to said isolated polynucleotide. 
1 3. An antibody immunospecific for the polyp^tide of claim 1. 

1 4. A m^od for the treatmi^t of a subject: 

2 (i) in need of enhanced activity or expression of the polypeptide of claim 1 comprising: 

3 (a) adiniiiistering to the subject a therj^utically effective amourit of an agoiiist 

4 to said polypq)tide; and/or 

5 (b) providing to the subject an isolated polynucleotide coir^)rising a 

6 nudectick sequence encoding said polypeptide in a form so as to eSbct production 

7 of said polypqrtide activity in vivo/, or 

8 (ii) having need to inhibit activity or expression of the polypeptide of claim 1 

9 comprising: 

10 (a) administeriiig to the subject a therapeutically effective amount of an 

1 1 antagonist to said polypeptide; and/or 

12 (b) adiniriisteringto the subject a nucleic add molecule that inhibits the 

13 expression of a nucleotide sequence oicoding said polypeptide; and/or 
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14 (c) administexing to the subject a therapeutically c£^^ 

1 5 poiypq}tide that competes with said po]ypq}tidc for its hgand^ substrate , or 

16 reciter. 

1 5. A process for diagaosing a disease or a susceptibiUty to a disease in a subject related to expression 

2 or activity of the potypepdcb of daim 1 in a subject comprising: 

3 (a) detennining the presence or absence of a mutation in the nucleotide sequence 

4 ^coding said polypeptide in the gmome of said subject; and/or 

5 (b) analyzing for the presence or amount of said polypqjtide expression in a sample 

6 derived fiom said subject 

1 6. A method for screening to identify compounds \'^dii(^ stimulate or vsiu 

2 polypeptide of daim 1 \^iudl comprises a niethodsdected from tiic group consisting 

3 (a) measuring the binding of a candidate conq)ound to the polypeptide (or to the cells or 

4 m^branes bearing the polypeptide) or a fosion protein thereof by means of a label directly 

5 or indirectly associated with the candidate compound; 

6 (b) measuring the binding of a candidate compound to the polypeptide (or to tfie cells or 

7 membranes bearing the polypeptide) or a fusion protein thereof in the presence of a labeled 

8 competitor; 

9 (c) testing \ndiedber the candidate compound results in a signal generated by activation or 

1 0 inhibition of the polypq)tide, using detection systans appropriate to the cells or cell 

1 1 m^branes bearing the polypeptide; 

12 (d) mixing a candidate compound with a solution containing a polypq)tide of claim 1, to 

13 foim a mixture, measuring activity of the polypeptide in the mixture, and comparing the 

14 activity of the mixture to a standard; or 

1 5 (e) detecting the effect of a candidate compound on the production of mRNA encoding said 

16 polyp^tide and said polypq)tide in cells, using for instance, an ELISA assay. 

1 7. An agonist or an antagonist of the polypeptide of claim 1 . 

1 8. An expression syst^ comprisiDg a polynucleotide enable of producing a polypq)tide of claim 1 

2 when said expressicm system is preset in a compatible host cell. 

1 9. A process for producing a recombinant host ceU comprising transforming or transfecting a cell 

2 with the expression system of claim 8 such that th host cell, under appropriate culture conditions. 
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3 produces a polypq>tide comprising an amino add sequoice having at least 70% idaitity to the amino 

4 acid scqu^ce of SEQ ID N0:2 over tfie oitire l^gth of SEQ ID N0:2. 

1 10- A recombinant host cell produced by the process of claim 9. 

1 1 1 . A manbrane of a recombinant host cell of claim 10 expressing a ]K)lypqptide comprising an 

2 amino acid sequoice having at least 70% identity to the amino acid sequence of SEQ ID N0:2 over 

3 the entire length of SEQ ID N0:2. 

1 12, A process for producing a polypq)tide comprising cuhuring a host cell of claim 10 under 

2 conditions sufficioit for the production of said polypq)tide and recovering the polypeptide from the 

3 culture. 
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